Normal blood pH is 7.40 (7.36 -7.44), which corresponds to a [H+] of 40 nEq/L (44-36). Systemic arterial pH is maintained by complex buffering mechanisms as well as renal and respiratory compensatory responses. This brief article reviews the basics of acid-base disorders.
GENERAL CONCEPTS
The kidneys regulate HCO3¯ by the following mechanisms:
Reabsorption of filtered HCO3F ormation of titrable acid Excretion of NH4+ in the urine Acidemia: serum pH < 7.36 Alkalemia: serum pH > 7.44 Acidosis: pathophysiologic processes, which favor development of acidemia Alkalosis: pathophysiologic processes, which favor development of alkalosis Buffer: A substance, which can absorb or donate H+ ions in order to mitigate changes pH.
H2CO3¯ H+ + HCO3¯ H2O + CO2 * Remember: [H+] ion concentration and pH are inversely related.
HENDERSON-HASSELBALCH EQUATION:
pH = pK + log (HCO3¯) pK = 6.1 (PaCO2)
KASSIRER-BLEICH EQUATION:
H+ = 24 x PCO2/HCO3 R eflects how the acidity of blood is determined by the relative availability of acid and alkali, i.e. HCO3¯, PaCO2. Stresses how H+ ion concentration is determined by the ratio of PCO2/HCO3, rather than the absolute value of either value alone.
Remember: Metabolic Acidosis/Alkalosis = disturbances of blood bicarbonate Respiratory Acidosis/Alkalosis = disturbances of PaCO2
METABOLIC ACIDOSIS
Anion Gap: Na+ -(Cl¯-+ HCO3¯) (represents unmeasured anions in plasma, normally 10-12 mmol/L) 
COMPENSATION:
Winter's formula: PaCO2 = 1.5 x HCO3¯ + 8 (+/-2) (PaCO2 = last 2 digits of pH -chronic metabolic acidosis)
TREATMENT:
Should be directed at the underlying cause Bicarbonate therapy can be considered with severe acidosis with physiologic compromise: References
